In conventional method, to identify location of the tumor intraperitoneally for extirpation of the gastric cancer, charcoal ink is injected around the primary tumor. However, in the time of laparoscopic operation, it is difficult to estimate specific site of primary tumor. In this study we developed a glass phosphors was realized with Yb 3+ , Nd 3+ doped to Bi 2 O 3 -B 2 O 3 based glasses, which have central emission wavelength of 1020 nm and 100 nm of FWHM. Using this glass phosphor, we developed a fluorescent clip and the laparoscopic fluorescent detection system for clip-derived near-infrared light. To evaluated clinical performance of a fluorescent clip and the laparoscopic detection system, we used resected stomach from the patients. Fluorescent clip was fixed on the gastric mucosa, and an excitation light (wavelength: 808nm) was irradiated from outside of stomach for detection of fluorescent through stomach wall. As a result, fluorescent emission from the clip was successfully detected. These results indicate that the glass fluorescent clip in combination with laparoscopic detection system is a very useful method to identify the exact location of the primary gastric cancer.
Introduction
Cancer is a leading cause of disease death worldwide, accounting for 8.2 million deaths in 2012. [1] Common causes of cancer death are derived from cancers such as lung, liver, gastric, colorectal, breast and oesophageal cancer. In the case of gastric cancer, 723,000 person were dead in 2012. [1] And 50% of the cases occurred in Eastern Asia. [2] Among several modalities for the treatment of gastric cancer such as surgery, radiotherapy and chemotherapy, surgical resection is the most reliable treatment method. Although open surgery has long been performed as a major treatment modality of gastric cancer, recently, laparoscopic surgery has been developed and is now recognized as an alternative surgical modality for gastric cancers because this method is low-invasive and allows good QOL for the patients, but the efficacy is equivalent to the open surgery. [3] [4] [5] [6] In a conventional laparoscopic surgery, charcoal ink is injected around the primary tumor to identify the location of the tumor in the stomach intraperitoneally. [7] However, in the time of laparoscopic operation, it is difficult to estimate exact site of primary tumor, because the injected charcoal diffusely spread to the area distant from the tumor in the stomach unlike colon cancer cases. Therefore, a broad area should be resected which results in a great inconvienience for the patients. To overcome this problem, we focused in the near-infrared wavelength of 1000 nm band which have high biological transmission. [8] In this study, a glass phosphors was realized with Yb 3+ , Nd 3+ doped to Bi 2 O 3 -B 2 O 3 based glasses, which have central emission wavelength of 1020 nm and 100 nm of FWHM (Fig. 1) . [9] Using this glass phosphor with the dimension of 2x3x1 (mm), we developed a new fluorescent clip utilizing a commercially available hemostatic clip (HX-610-090L, Olympus Medical Systems CORP., Tokyo, Japan). For detection of the near-infrared light of the fluorescent clip, we developed the laparoscopic fluorescent detection system which is composed for rigid scope, two optical filters and InGaAs camera for optimizing 1000 nm near-infrared light.
Experimental Procedure
To evaluate clinical performance of a fluorescent clip and the laparoscopic detection system, we used resected stomach (thickness: 13 mm) from the patients. Fluorescent clip was fixed on the gastric mucosa, and an excitation light with wavelength of 808 nm (Laser Diode C9691-06, Hamamatsu Photonics K. K., Shizuoka, Japan) was irradiated from outside of the stomach to detect the fluorescence through stomach wall. The rigid scope of laparoscopic detection system was fixed 2 cm from the outside of stomach with 0 degrees of inclination. On the other hand, the excitation light was fixed 2 cm from the serosa-side of the stomach wall with 10 degrees of inclination. The excitation light was irradiating 2W of intensity. To examine the detection sensitivity of the laparoscopic detection system for the emission light from fluorescent clip, first a near-infrared light image was take when the fluorescent clip not covered with stomach wall. Next, near-infrared image was taken when the fluorescent clip is covered with stomach wall. For estimation of background fluorescence, nearinfrared light image of the stomach without fluorescent clip was taken. Figure 2 shows the result of fluorescent clip and the laparoscopic detection system using a resected stomach from the patient to evaluate the clinical performance. Specific fluorescent emission from the clip in the stomach was successfully detected under covering with stomach wall, although fluorescence emission was strongly reduced by the presence of the stomach wall. Furthermore, we confirmed that the detection sensitivity of this laparoscopic system for the fluorescent emission from the clip depends on the output power of the excitation light source.
Results and Discussion

Conclusions
Stomach wall is very thick (13 mm) and contains a lot of blood and mucin as a barrier substance compared with colon. However, sufficient emission from the clip could be detected from the outside the stomach by our new laparoscopic fluorescent detection system. These results indicate that laparoscopic detection system in combination with the glass fluorescent clip has ability to identify the exact location of the primary gastric cancer intraperitoneally and suggest that the fluorescent clip and the laparoscopic fluorescent detection system is a very useful method to determine the resection margin of the primary gastric tumor in the laparoscopic surgery.
